High-resolution (R = 143,000), high signal-to-noise (S/N = 700-1100) Gemini-S bHROS spectra have been analyzed in a search for 6 Li in 5 stars which host extrasolar planets. The presence of detectable amounts of 6 Li in these mature, solar-type stars is a good monitor of accretion of planetary disk material, or solid bodies themselves, into the outer layers of the parent stars. Detailed profile-fitting of the Li I resonance doublet at λ6707.8Å reveals no detectable amounts of 6 Li in any star in our sample. The list of stars analyzed includes HD 82943 for which 6 Li has been previouly detected at the level of 6 Li/ 7 Li = 0.05 ± 0.02. The typical limits in the derived isotopic fraction are 6 Li/ 7 Li ≤ 0.00-0.02. These upper limits constrain the amount of accreted material to less than ∼ 0.02 to 0.5 Jovian masses. The presence of detectable amounts of 6 Li would manifest itself as a red asymmetry in the Li I line-profile and the derived upper limits on such asymmetries are discussed in light of three-dimensional hydrodynamic model atmospheres, where convective motions also give rise to slight red asymmetries in line profiles.
INTRODUCTION
One of the interesting properties of the known stars with planets concerns their metallicity distribution. Several studies (Santos et al. 2000; Gonzalez et al. 2001; Laws et al. 2003; Santos et al. 2005; Fischer & Valenti 2005) have confirmed the result first shown by Gonzalez giant planets) and found 6 Li/ 7 Li = 0.126 ± 0.014. This can be compared to a solar system (meteoritic) ratio of 6 Li/ 7 Li = 0.08. The positive 6 Li detection for this star was interpreted as observational evidence of the pollution process. Reddy et al. (2002) studied 6 Li in 8 planet hosting stars (HD 82943 included) and found no significant amount of this isotope in HD 82943, nor in any of the targets analyzed. The difference from the previously published 6 Li detection for HD 82943 was attributed to the use of a more complete line list, although it noted the presence of an unidentified absorption in the Li region. Israelian et al. (2003) investigated the nature of the unindentified absorption feature at 6708.025Å, which affects the Li I line, by observing several stars of different effective temperatures. They concluded that a high excitation Si I line first proposed by Müller et al. (1975) is more adequate than the Ti I line used by Reddy et al. (2002) . Adopting a revised line list and higher quality spectra, the authors performed a new analysis of HD 82943 and measured 6 Li/ 7 Li = 0.05 ± 0.02. Thus, this most recent result for HD 82943 gave additional support to the pollution scenario.
More recently, Mandell et al. (2004) made a major extension of the previous line lists (especially for the CN contribution) and tested three different possibilities for the unidentified feature at 6708.025Å (Si I, Ti I and Ti II): for all of the 3 different line lists no 6 Li was detected in a sample of three planet-hosting stars. These results are generally consistent with Reddy et al. (2002) and argue against the pollution scenario. Unfortunatelly, HD 82943 was not analyzed by Mandell et al. (2004) .
In this paper, the 6 Li/ 7 Li isotopic ratio in HD 82943 is analyzed, as well as in other four planet hosting stars and one star not known to have giant planets. The observations and the data reduction are described in §2. The analysis procedures including the derivation of atmospheric and broadening parameters and compilation of the line list for the Li I region are presented in §3. The abundance results are presented in §4 and discussed in §5.
OBSERVATIONS AND DATA REDUCTION

Observations
Spectra of the program stars were obtained at the Gemini-S telescope with the benchmounted High-Resolution Optical Spectrograph (bHROS). Given the brightness of these targets, the "object-only" mode was used for observations; for this mode, a 0.9 ′′ fiber is fed into an image slicer that produces a 'slit', measuring 0.14 ′′ X 6.5 ′′ as projected to the camera focal plane. The spectrograph is cross dispersed by a set of fused silica prisms and an image slicer rotation mechanism is used to produce a 'vertical' slit at the observed central wavelength on the detector, a single 2048 X 4608 E2V CCD with 13.5 µm pixels.
The instrument was configured to produce a central wavelength on the detector of 6501 A. In this configuration, eight incomplete spectral orders were obtained, covering the interval between 5580-7230Å. The continuous coverage available within a single echelle order varies from ∼ 50-70Å depending on the order. The detector was used with 1x1 binning to achieve a resolution close to the spectrograph's nominal resolution of R = λ/δλ = 150,000 (3 pixel sampling) and minimize the impact of cosmic rays. The actual resolution was measured using 10 ThAr lines in the order containing the Li I feature and this resolution was found to be R = 143,000 ± 5000. The spectra were obtained in a wide range of observing conditions during both classical (2006 May) and queue operations (2006 December and 2007 January) . Table 1 contains a detailed log of the observations including spectral types, V magnitudes, number of exposures, integration times, and the resulting signal-to-noise ratios (per resolution element). The quoted S/N values are based on direct measurements of the rms in sample continuum regions which were selected based on inspection of the Solar Atlas. The measured values of signal-to-noise are compatible with the S/N based on Poisson statistics.
In addition to the target spectra, calibration sets of biases, flats, and ThAr arcs were obtained each night. When the observations were done in queue mode, only a single ThAr spectrum was taken each night as only a single object was observed per night. When observations were done in classical mode, ThAr spectra were taken which bracketed the observations. For example, the observations of HD 82943 obtained on May 9 2006 were bracketed with ThAr spectra and this provides a measure of the spectrograph stability. A direct measurement of the stability can be found when combining multiple spectra via crosscorrelation. The largest drift found was about 3 mÅ or 1/5 of a pixel. Telluric spectra were also obtained and, as expected, demonstrated no significant atmospheric contamination in the region of the lithium feature.
Reduction
The data were processed using standard echelle reduction practices with IRAF 1 packages, following the recipe developed by the bHROS science demonstration team 2 . The raw spectra were corrected by overscan and bias-image subtraction. The images were then flat-fielded to remove both pixel-to-pixel variations and small amounts of fringing present in the spectra; since the illumination pattern on the detector is nearly identical for the flat and target spectra, the fringe pattern can be very well removed. Scattered light was then sampled, fit, and subtracted from our images before extraction.
The use of the prism cross disperser combined with the long 'slit' length causes the spectral orders to become tilted away from the central order. The severity of this tilt can potentially result in the loss of resolution in the extraction process. To reduce the impact of the tilts, each of the eight spectral orders was divided into 14 subapertures, for a total of 112 resulting subapertures. Each subaperture was individually extracted with optimal extraction method and blaze corrected with similarly extracted flat-field spectra. The ThAr spectra were also subdivided into the same subapertures and wavelength solutions were derived for each of the 112 subapertures, with a typical rms scatter of 0.001Å. These wavelength solutions were applied to the target subapertures and combined to produce a reduced onedimensional echelle spectrum composed of eight spectral orders. Rejection methods employed in the combination process ensured the removal of cosmic rays from the final spectra. Finally, the spectra were continuum normalized and corrected for radial velocity shifts. More details about the bHROS data reduction process can be found in Schuler et al. (2008) . The final processed spectrum for a target star is shown in Figure 1 , as an example.
ANALYSIS
The first step in the analysis is to derive effective temperatures, surface gravities, and microturbulent velocities for the sample stars. In addition, broadening parameters affecting the observed spectral lines also need to be defined. A crucial point in the dertermination of 6 Li/ 7 Li isotopic ratios is the construction of a detailed line list for the region around the Li I feature. This section presents a discussion of the analysis method adopted in this study.
Line Selection and Derivation of Stellar Parameters
The bHROS spectra have incomplete wavelength coverage (Section 2.1) which restricts the selection of iron lines to derive stellar parameters and metallicities. A sample of Fe I and Fe II lines was compiled from the list in Thévenin (1990) and equivalent widths were measured in the solar spectrum (Kurucz et al. 1984) in order to select suitable lines and gf -values which produced an abundance scatter of less than or equal to 0.05 dex. The final list of adopted Fe lines, as well as the measured equivalent widths for the target stars and the Sun are presented in Table 2 . The wavelenghts, lower excitation potentials (LEP), and gf -values were taken from the Vienna Atomic Line Database 3 (VALD-2; Kupka et al. 1999 ). As a reference note the adopted line list yields a solar abundance A(Fe) 4 = 7.48 ± 0.05 and ξ = 1.24 km s −1 using a Kurucz model atmosphere with T eff = 5777 K, log g = 4.44, ξ = 2.00 km s −1 , and l/H p = 1.25.
Stellar parameters for the target stars were derived spectroscopically and followed standard techniques. Effective temperatures were obtained from zero slopes in diagrams of Fe abundance versus excitation potential and surface gravities from ionization equilibrium between Fe I and Fe II species. The microturbulent velocities were varied until the slopes of A(Fe I) versus log(W λ /λ) were zero. The abundances were derived in LTE using an updated version of the spectrum synthesis code MOOG 5 (Sneden 1973) . The model atmospheres adopted in the analysis were interpolated from the ODFNEW grid of ATLAS9 models 6 (Castelli & Kurucz 2004) . Figure 2 shows the iterated result of A(Fe I) versus LEP (top panel) and A(Fe I) versus log(W λ /λ) (bottom panel) for the star HD 82943, as an example. The adopted stellar parameters for all target stars are given in Table 3 . Our adopted values for effective temperatures are in good agreement (within ∼100 K) with the derived values using the photometric correlations presented in Ramírez & Meléndez (2004) . Differences of this amount have no significant effect in the derived isotopic fractions.
The Fe abundance uncertainties can be estimated from the errors in T eff , log g, ξ, line gf -values, continuum placement, and equivalent width measurements, among others. We estimate the uncertainties in T eff to be ±100 K; log g ± 0.2 dex; and ξ ± 0.2 km/s. The combined uncertainties in the derived Fe abundances are typical for this type of classical spectroscopic analysis and are estimated to be about ± 0.1 dex.
The luminosities of the program stars were calculated using apparent V-magnitudes, Hipparcos parallaxes, bolometric corrections from Giradi et al. (2002) , and using M bol,⊙ = 4.77. No interstellar extinction was included as the most distant star has d = 65 pc. Utilizing these luminosities and the T eff values from Table 3 , stellar masses were derived by placing the stars in a grid of evolutionary tracks from Girardi et al. (2000) Gyr. In addition, stellar masses were calculated using the relation between luminosity, surface gravity, and effective temperature:
with T eff,⊙ = 5777 K and log g ⊙ = 4.44. The masses and ages estimated for the targets stars are presented in Table 3 . 
Spectrum Synthesis
Lithium isotopic ratios are measured via spectrum synthesis analysis. The Li I doublet at ∼ 6708Å is an asymmetric blend of two 7 Li lines which consist of 7 hyperfine components, spanning a separation of approximately 0.15Å between stronger blue and weaker red components. The 6 Li lines present the exact same configuration, except with 3 hyperfine levels, with a total separation of approximately 0.15Å between stronger blue and weaker red components. As the 6 Li lines are much weaker, with the stronger one situated almost at the same wavelength as the weaker 7 Li component, the former isotope appears as a perturbation, providing an additional small asymmetry to the blend. In addition, the lithium region suffers from the contribution of several blends from metal and molecular CN lines.
Broadening Parameters
The stellar projected rotational velocity, v sin i, and macroturbulent velocity, V m , are broadening parameters which need to be defined for modelling spectral lines via spectrum synthesis. A good strategy to estimate rotation and macroturbulent velocities is to analyze lines which are isolated, unblended, and with similar strengths to the Li line and then apply the same broadening parameters to the Li I synthesis. A few Fe I lines which fall in the same echelle order as the Li I feature were investigated and the Fe I at 6703.567Å was identified as a clean line which was used to estimate v sin i and V m for the studied stars.
A grid of synthetic spectra was computed for combinations of v sin i and V m varying between 0 and 10 km s −1 (with steps of 0.1 km s −1 ). Also, we let the iron abundance vary within 0.05 dex of the abundance value which was obtained for that line. Best fits between synthetic and observed line profiles were obtained from a χ 2 minimization as follows:
where O i and S i are, respectively, the observed and synthetic normalized fluxes at a wavelength point i across the line profile; σ is rms error of the continuum, given by (S/N) −1 ; d = n − p is the number of degrees of freedom in the fit, where n is the number of points in the observed spectra used in the fit and p is the number of free parameters in the calculation of the synthetic spectra. In this case, p = 5: v sin i and V m ; r (continuum level), w (wavelength) and iron abundance A(Fe). Small adjustments in the continuum level (r ≤ 0.4%), to account for possible errors in the normalization process were allowed. In addition, shifts in the central wavelenghts of the Fe I lines were needed in order to properly match the observed lines. Since the resolution of the bHROS spectra is R ∼ 143,000, the velocity resolution is just a bit larger than 2 km s −1 . Thus, at low values of v sin i and typical macroturblent velocities in stars of the type studied here, the spectra will not be sensitive to changes in low projected rotational velocities found in the program stars. In order to estimate a lower limit to v sin i that can be detected significantly with the data here, synthetic spectra were computed for the Fe I 6703.567Å line with a range of values of v sin i, from 1.0 to 3.0 km s −1 , a single macroturbulent velocity of 3.0 km s −1 and additionally smoothed to the bHROS resolution, using a model with solar parameters. The synthetic spectra were then sampled at the same scale as bHROS, after which noise was added such that S/N = 1,000. These "degraded" synthetic spectra were then subjected to the same analysis as the real spectra, with the result that for v sin i values of 3.0 and 2.5 km s −1 the proper rotational velocities were recovered to within 0.3 km s −1 (close to what the estimated uncertainties are for the target stars). For values of 2.0 and 1.5 km s −1 , the analysis yielded a lower and constant value of 1.3 km s −1 , indicating that the bHROS spectra are not necessarily sensitive to values of v sin i ≤ 1.5-2.0 km s −1 for typical macroturbulent velocities.
We note, however, that even though the bHROS spectra are not sensitive to projected rotational velocities of less than about 2.0 km s −1 , it is still found in the real data that small values of v sin i provide somewhat better fits to the Fe I line profiles than a combination of larger v sin i and lower macrotubulence. Although these lower values of v sin i provide better fits, their detection should not be considered significant, with realistic lower limits of v sin i = 1.5 km/s. was taken as the uncertainty. The uncertainties in V m were obtained in a similar manner. The adopted broadening parameters and uncertainties are presented in Table 4 . 
Convection and line asymmetries
The additional small radial velocity shifts noted above represent convective shifts which are related to the effects of granulation in the stellar atmospheres (see discussion in Allende Prieto et al. 2002) . Figure 4 shows the trend of radial velocity shifts applied as a function of the measured equivalent widths for target star HD 82943 and the Sun. The trend of increasingly positive radial velocities as the equivalent widths increase has been noted previously by Allende Prieto et al. Solar-type stars are known to display slight red asymmetries in spectral lines due to the convective motions of granules (e.g. Allende Prieto et al. 2002) ; the flux across the line is dominated by hot, rising granules, while the cooler, falling (i.e., red-shifted) inter-granule regions produce the small red asymmetries. The line-bisector for the Fe I 6703.567Å line is shown in Figure 5 , where it is plotted as flux level versus velocity (in m s −1 ) instead of wavelength. A detailed discussion of stellar line bisectors can be found in Gray (2005) . The filled squares are the observed points in HD 82943, while the open squares were derived from a synthesis of this region using a standard 1D model, which necessarily produces a symmetric line profile. The synthetic profile shows a vertical bisector, indicating an isolated symmetric line (demonstrating that the Fe I 6703.567Å line is good for determining broadening parameters). The observed line-bisector in HD 82943 deviates to the red due to convective granules; the magnitude of the convective asymmetry is manifested as a ∼ 200 m s −1 excursion in the line bisector. The shape and amplitude of this bisector is typical for stars of this type and represents a rather small perturbation of the line profile.
The Line List
The determination of the 6 Li/ 7 Li isotopic ratio rests upon modeling the shape of the Li I line-profile, which depends not only on the isotopic ratios themselves, but also on the stellar broadening mechanisms discussed in the previous section. In addition, the shape of the Li I profile is affected by several weak absorption features that fall within the wavelength region of the various lithium transitions. There are several weak lines of CN and other metal absorption lines that will blend with 6 Li, thus a detailed compilation and careful assessment of line lists is a critical ingredient for the analysis.
As mentioned in the introduction, the search for 6 Li in planet hosting stars has been the subject of a few recent studies and line lists for the Li I region are available in the literature. As a starting point in this analysis, we adopted the line list from the most recent and complete study to date by Mandell et al. (2004) . The list of lines and atomic data (gfvalues and wavelengths) carefully compiled by the authors were adjusted in that study to fit the Kurucz et al. (1984) solar spectrum. In addition, a laboratory carbon arc spectrum was used to adjust the CN lines (in both wavelengths and gf -values) in comparison to theoretical line lists. As for the 3 possibilities for the unidentified feature at 6708.025Å listed by Mandell et al. (2004;  Si I, Ti I and Ti II) we adopted the Si I line. Recall that Mandell et al. (2004) found no significant differences in the 6 Li/ 7 Li ratios derived using the 3 different lines. The first step here was to return all atomic data in their line list to those values appearing in the original references. The CN molecular data were kept the same as in Mandell et al. (2004) .
This initial line list was checked via comparisons between the solar flux spectrum from Kurucz et al. (1984) and synthetic spectra which are based on the models and synthesis code adopted in this analysis. The solar spectrum was modelled using an ATLAS9 ODFNEW model with T eff = 5777 K, log g = 4.44, and ξ = 1.24 km s −1 . The broadening parameters adopted were obtained from fits to the unblended Fe I line at 6703.567Å: v sin i = 1.70 km s −1 , V m = 2.80 km s −1 . The limb darkening coefficient, ǫ, was taken from Van Hamme (1993), however the choice of ǫ has little effect on the Li I line profile and no measurable impact on the estimation of 6 Li isotopic fractions. The comparison of observed solar spectrum and synthesis in the small wavelength interval around the Li I feature was improved by a small continuum adjustment of 0.25%. In addition, small wavelength corrections to the nearby Fe I line (−0.003Å) and to Li I (+0.002Å) line led to a better fit; these wavelength corrections are those expected due to convective shifts in the solar photosphere (see Section 3.2.2). A small change in the Fe I gf -value of +0.015 dex improved the fit to the Fe I profile, while the accurate laboratory gf -values for the Li I components were maintained.
Within the scope of the above changes, the fit to the solar spectrum exhibited some small mismatch, especially near 6708.275Å, where there appeared additional absorption. The absorption in this region was attributed to a Mg I line by Mandell et al. (2004) and a V I line by Reddy et al. (2002) . No references to either of these lines could be found in a literature search, whereas King et al. (1997) attributed the absorption at this wavelength to a Ca I line (present in VALD-2). There were other small differences between the line lists: in the narrow region from 6708.31 to 6708.54Å the Mandell et al. list contained 4 CN lines while King et al. had 2 (at 6708.375 and 6708.635Å). We included the Ca I line plus the two adjacent CN lines; some of the gf -values were changed somewhat and wavelengths allowed to shift by 0.001Å in order to improve the fit to the solar spectrum. The final line list adopted in this study is presented in Table 5 . The best-fit to the solar spectrum achieved with this line list was excellent and this is shown in Figure 6 . The best-fit was obtained for A(Li) = 0.96, which is very close to what was found by both King et al. (1997) and Reddy et al. (2002) , and within 0.1 dex of the recommended value in Asplund et al. (2005) . 
LITHIUM ABUNDANCES AND ISOTOPIC RATIOS
As discussed previously, several blending lines due to metals and CN affect the shape of the Li I feature in metal-rich stars. It is possible to study which of these potentially offending lines have the largest effects on the 6 Li absorption via test spectrum syntheses which can isolate each of the nearby lines.
Synthetic spectra were generated to focus on lithium and each of the possible blending species in turn: CN, Si I, Ca I, and V I. In the case of CN, the main impact on 6 Li comes from 6707.807Å which falls slightly blueward (∼ 0.10Å) of most of the 6 Li absorption and does not affect the derived abundances significantly. The Ca I line at 6708.275Å falls too far to the red to affect 6 Li, while V I at 6708.094Å is too weak to even be detectable. The biggest effect on 6 Li absorption comes from the blending line due to Si I at 6708.023Å, where its absorption falls on the red side of possible 6 Li absorption. Even here, absorption from 6 Li that is about 1% deep would compete with Si I (at solar metallicity) and be detectable. These tests indicate that 6 Li absorption which is ∼ 1% deep would be marginally detected, while larger amounts of 6 Li that would produce absorption of only a few percent would be detectable.
The important goal is to obtain an overall good fit across the entire Li region from 6707.3Å to 6708.4Å and this includes fitting the nearby feature just blueward of Li I which is mainly Fe I with some contribution from CN. Also, a close region nearly free of spectral lines (6706.40 -6706.55Å) is useful for providing an estimate of the local continuum level, while the wavelengths of Fe I (6707.431Å) and Li I were adjusted slightly to take into account convective shifts (see Figure 4) . The abundances of Ca and V were allowed to vary within ±0.2 dex in order to improve the overall fits to the observed spectra, as well as adjusting C and N to fit the blue CN feature. The final values, or limits, to 6 Li were set by a χ 2 r -minimization of A(Li), 6 Li/ 7 Li and A(Si) simultaneously.
Lithium abundances and isotopic ratios are given in Table 4 for the six target stars. The uncertainties estimated for the Li abundances and isotopic ratios were derived in a manner similar to that used for the rotational and macroturbulent velocities. The total lithium abundance was varied (but keeping 6 Li/ 7 Li fixed) in steps of 0.001 dex, with the χ 2 r computed for each value. A change in χ 2 r of 1 was taken to define the ±1σ-value of A(Li). The uncertainty in the isotopic ratio was determined in an analogous way, with 6 Li/ 7 Li values varied in steps of 0.005 and the total Li abundance being fixed. The errors in A(Li) and 6 Li/ 7 Li are also shown in Table 4 .
In order to further test the sensitivity of our method to the isotopic ratios, synthetic spectra were computed for 6 values of the 6 Li/ 7 Li ratio (between 0.00 to 0.05 with a step of References.
-(H99) Hobbs et al. (1999) ; (I03) Israelian et al. (2003) ; (K97) King et al. (1997) ; (M04) Mandell et al. (2004) ; (R02) Reddy et al. (2002) ; (V) VALD-2 (Kupka et al. 1999 ). Table 5 . The main lines contributing to the synthesis are identified. The observed solar spectrum (filled squares) is from Kurucz et al. (1984) . The bottom panel shows the differences between model and observations; the overall agreement is excellent. 0.01) adopting the stellar parameters derived for HD 82943. These model spectra were then sampled at the same scale as bHROS, after which noise was added such that S/N = 750 (typical S/N for our observations). These "degraded" synthetic spectra were then subjected to the same analysis as the real spectra and we were able to recover isotopic ratios within ±0.01, demonstrating an analysis sensitivity of 0.01 for 6 Li/ 7 Li.
As an additional test, we used the line list in Israelian et al. (2003) in order to analyze the target star HD 82943. The line list adopted in that study is identical to the one used by Reddy et al. (2002) , except for having a Si I line at 6708.025Å instead of a Ti I line. All the input parameters (model atmospheres, broadening parameters and convective shifts for the Li I and the nearby Fe I line) and the analysis method employed were the same as described above; the only difference being the removal of the Ca abundance as a free parameter because the feature at ∼ 6708.275Å is attributed to V I in Israelian et al.'s list. The best fit between model and observations was achieved for A(Li) = 2.49 and 6 Li/ 7 Li = 0.01, which are in excellent agreement with the obtained results using the line list in Table 5 . The derived isotopic ratio for this star, however, is significantly lower than the value derived in Israelian et al. (2003) ; although the Li abundances in the two studies agree well. As discussed in Section 3.2.2, convective granules result in small red asymmetries in the spectral lines of solar-type stars, such as those analyzed here for 6 Li. Since the 6 Li components of the neutral lithium ground-state doublet fall to the red of the 7 Li transitions and because 6 Li is expected to be much less abundant than 7 Li, the presence of 6 Li will result in a slight red asymmetry to the combined Li I feature. Since both convection and 6 Li can result in a red asymmetric profile, a discussion of the expected convective asymmetries to the Li I feature must be included in order to interpret either detections or upper limits to 6 Li fractions.
A more realistic theoretical treatment of the convective motions that cause red-asymmetric line profiles has been included in model stellar atmospheres via the incorporation of radiative hydrodynamical convection, e.g. Stein & Nordlund (1998) or Asplund et al. (2000) . The resulting model atmospheric structures are three-dimensional, time-dependent and contain self-consistent convective flows; such models, often referred to as "3D models", naturally produce absorption lines with small red asymmetries. Recent analyses of the Li I line pro- Fig. 7 .-Observed and synthetic Li I profiles for HD 82943. The syntheses were calculated for 6 Li/ 7 Li isotopic ratios of 0, 5, and 10 %. The Chi-squared minimization of the 6 Li/ 7 Li isotopic ratio is shown in the bottom panel. The best fit is obtained for a synthetic spectrum with zero contribution from 6 Li. While the non-detections of 6 Li, at levels 1-2% of total lithium, are secure limits, the interpretation of this lack of 6 Li in light of accretion rests on details of stellar evolution. Montalbán & Rebolo (2002) have presented calculations of the expected evolution of the 6 Li abundance as a function of time after ingestion for various stellar model masses and metallicities. Within the standard model framework of stellar evolution, where there is no exchange of material between the convective envelope and the radiative interior, accreted 6 Li would survive for gigayears in main-sequence stars with M ≥ 1.0-1.1 M ⊙ and having metallicities of [Fe/H] = 0.0 and +0.3 (Montalbán & Rebolo 2002) . These types of stellar masses encompass most of the target stars studied here, thus the limits would suggest that any accretion of planetary material was typically less than a few to several tenths of a Jovian mass.
When stellar evolution with non-standard transport processes, such as microscopic diffusion or turbulent mixing, is used to investigate the fate of 6 Li on the surface of solar-type stars, the interpretation becomes more complex, as discussed by Montalbán & Rebolo (2002) . Both diffusion and turbulent mixing act to move material between the convective surface layer and the deeper radiative interior, with the result that accreted 6 Li will be removed from the photosphere and destroyed. The efficiency of this destruction is a function of stellar mass, metallicity, and the time at which 6 Li is accreted. For warmer effective temperatures, T eff ≥ 6100 K, the survival of detectable quantities of 6 Li can exceed a Gyr, thus if accretion takes place after such stars settle onto the main sequence, there would be measurable amounts of 6 Li in some of these stars. Large, sensitive surveys for 6 Li remain useful ways to probe and constrain accretion.
CONCLUSIONS
The main conclusion drawn from the analysis presented here is that no detections of 6 Li are found in 5 planet-hosting stars which span the T eff range of 5700-6100 K, masses from ∼1.1-1.4 M ⊙ , and metallicities from [Fe/H] ∼ +0.1-+0.4. Since the hotter, more massive of the solar-type stars have the least massive convection zones, the stars studied here would be some of the best candidates for detecting signatures of accretion. The combination of high spectral-resolution with high-S/N makes this search one of the most sensitive and the results here can be combined with previous studies (Reddy et al. 2002; Mandell et al. 2004) to provide strong limits on accretion of 6 Li.
